Histone H3 lysine 9 methylation occurs rapidly at the onset of random X chromosome inactivation.
In female mammals, a single X chromosome is stably and heritably silenced early in embryogenesis. The inactive X is characterized by asynchronous DNA replication and epigenetic chromatin modifications, including DNA methylation, histone H3/H4 hypoacetylation, and incorporation of a variant histone macroH2A. X inactivation is initiated by a cis-acting RNA molecule, the X-inactive specific transcript (Xist), which coats the chromosome. However, the mechanism by which Xist induces chromosome silencing is poorly understood. An important approach towards answering this question has been to determine the temporal order of epigenetic chromatin modifications in an in vitro model system, differentiating XX embryonic stem (ES) cells, and thereby to identify candidate targets for Xist RNA. To date, these studies have demonstrated that, following accumulation of Xist RNA, the transition to late replication of the X chromosome is the earliest detectable event. H4 hypoacetylation, macroH2A1.2 incorporation, and DNA methylation all occur subsequently. Recently, it has been shown that chromatin of the inactive X is also characterized by methylation of histone H3 at lysine 9 (H3-K9). Here we show that H3-K9 methylation is a very early event in the process of X inactivation, which closely parallels the onset of Xist RNA accumulation.